The BMJ has been looking at the track record of GLP-1 and DPP-4 drugs in the treatment of Type 2 diabetes and will examine the evidence available about the efficacy and safety of the drugs, in particular the risks of pancreatitis, thyroid and pancreatic cancer.
1. In the course of the investigation, the BMJ look at the literature around the effects of glucagon suppression, one of the claimed benefits incretin mimetics. It is notable that studies have studied the effects of the pathophysiology of both complete and partial glucagon suppression in animals by a range of methods. Over time, each method has led to alpha-cell hyperplasia. This is not a wanted effect, as it may increase the risk of neuroendocrine tumour formation. The latest study by Butler et al in Diabetes has highlighted this, but, as they point out, this could have been anticipated.
In your submissions to the regulatory authorities in both Europe and the US, there is no discussion about the potential adverse effects of glucagon suppression. Could you please explain why?
2. In light of the findings published by Butler et al in Diabetes this year, what are you actively doing to establish the pathophysiology of sitagliptin? Please provide evidence 3. In 2007, Merck approached researchers at UCLA to study the effect of sitagliptin on rats. The UCLA team designed the study and Merck provided financial support and the drug. The researchers noted changes consistent with chronic pancreatitis in some of the animals in the treatment groups. One of the researchers, Professor Peter Butler says that he offered to look at slides of other animal tests carried out by Merck to look for proliferation, but Merck's scientists did not respond to the offer.
-why did you decide not to take him up on the offer? -Have you published the findings from the studies in full?
4. The BMJ has received the preclinical monkey study reports you submitted to the regulators under FOI. The pathologists weighed many organs but not the pancreas. Other researchers have done that. Why did you take the decision not to weigh the pancreas?
5. On the 16 October 2009, the FDA asked Merck to conduct a further safety study in diabetic rats. After earlier warnings, this year you complied with this request. Have you published the results of this study?
6. Could you please explain why a glucagon antagonist Merck had in development did not make it through early phase trials? 7. Currently, there is a lack of cardiovascular outcome trial data. When is your first study going to report results for either incretin drug?
Merck response 29/05/13
In response to your inquiry last week, Merck's perspective on the weight of the scientific evidence has not changed. Our statement summarizing our perspective is provided below for your reference.
Since we last corresponded, additional perspectives on this subject have been published* -from Dr. Steven Kahn and Dr. Michael Nauck -which discuss some of the limitations of the Butler autopsy study and the Singh observational study. In addition, Merck has recently published an updated pooled analysis of our controlled clinical studies in Diabetes Therapy.
Merck will be participating in the NIDDK-NCI Workshop on Pancreatitis-Diabetes-Pancreatic Cancer on June 12 and 13, as will others in the field. This type of open forum provides an important platform for scientific discourse on this subject. We are looking forward to the discussion and are encouraging reporters who are speaking to us about our diabetes medicines to attend to hear the full discussion where many of your questions will be addressed.
We are happy to provide you with the names of experts in the field, including pancreatitis and pancreatic cancer experts, should you be interested.
To your questions about Merck sharing its data, we have of course been continuing to share data on an on-going basis with regulatory agencies around the world. We also continue to work with leaders in the field in our continued assessment of the safety profile of our diabetes medicines. Merck is in agreement with the recent proposal by Dr. Cefalu and coauthors in Diabetes Care [1] to pool patient-level data for meta-analysis by independent experts and to that end, Merck has offered to provide our patient level data to an independent third party organization. Merck is committed to carefully and regularly monitoring the safety of our medicines. We stand behind the safety profile of sitagliptin and will continue to work closely with regulatory authorities around the world to provide our data, including post marketing reports.
Should you wish to discuss this matter further, please look for me at the NIH meeting. If you continue to have questions after the NIH meeting, please send them to me via email. *Kahn, S.: "Incretin therapy and islet pathology -a time for caution" (Diabetes-April 17, 2013) and Nauck, M.: "Counterpoint: "A Critical Analysis of the Clinical Use of Incretin-Based Therapies --The benefits by far outweigh the potential risks" (Diabetes Care-May 3, 2013) * * * Nothing is more important to Merck than the safety of our medicines and the people who take them, and we take this matter very seriously. Type 2 diabetes is a serious condition that can lead to serious complications including heart disease, stroke, kidney disease, blindness and nerve damage, if left untreated.
We appreciate and support the continued analysis of the safety of diabetes medicines, including sitagliptin. We have carefully reviewed all of the safety data from our preclinical studies and data from randomized clinical trials with sitagliptin in more than 14,000 patients (described below). We have also reviewed post marketing data, a number of independent observational studies and a meta-analysis conducted by an academic research group of clinical trials involving 33,881 patients (described below), that found no association between the use of DPP-4 inhibitors and pancreatic cancer. The weight of all available evidence supports the current safety profile of sitagliptin and we find no compelling evidence of a causal relationship between sitagliptin and pancreatitis or pancreatic cancer.
Randomized, controlled clinical trials continue to be the gold standard for rigorous evaluation of medication safety. We would note that there are substantial methodological issues with the designs of the Butler and Singh studies that limit interpretation of the authors' observations and the ability to draw conclusions from their work, and we would encourage you to refer to recently published responses to their studies [2] A with data from six additional randomized controlled clinical studies that enrolled more than 4,000 patients. In this updated analysis that included data from more than 14,000 patients, there was no difference in the incidence of pancreatitis or pancreatic cancer between those who received sitagliptin and those who did not. Studies in the pooled analysis were not designed or powered to identify or adjudicate events of pancreatitis or pancreatic cancer.
In addition, a meta-analysis of 53 trials enrolling 20,312 and 13,569 patients for DPP-4 inhibitors and comparators, respectively, was conducted to assess the effect of DPP-4 inhibitors on the incidence of major cardiovascular events (MACE), all-cause and cardiovascular mortality, cancer, and pancreatitis. Additionally, the Trial Evaluating Cardiovascular Outcomes with Sitagliptin (TECOS) is the largest randomized controlled clinical study with sitagliptin and includes more than 14,000 patients. This study, which began in 2008, is being led by an independent academic research collaboration between the University of Oxford Diabetes Trials Unit and the Duke University Clinical Research Institute. TECOS continues to be monitored through an independent Data and Safety Monitoring Board (DSMB), which has access to unblinded safety reports. The DSMB most recently reviewed data from TECOS in February 2013 and did not identify any safety concerns to Merck or make any recommendations to change the study.
Because nothing is more important to Merck than the safety of our medicines and the people who take them, we will continue to vigorously monitor the safety of sitagliptin in close collaboration with regulatory agencies and scientific experts. Merck actively monitors post-marketing reports we receive about sitagliptin, including those the company has received of pancreatitis and pancreatic cancer, and provides these to regulatory agencies around the world in accordance with each agency's requirements.
We are confident in the safety profile of sitagliptin. -why do you think these effects were not picked up in animal models?
Merck response 24/03/13
Upon initial review of the paper, we disagree with the authors' conclusions. Definitive conclusions cannot be drawn from this small study. It is also important to note that there are inherent limitations to case-control studies. For example, in this small case-control study, there are meaningful differences noted in the average age, gender distribution, and duration of diabetes when comparing the group of patients with diabetes who were treated with incretin-based therapies versus the patients with diabetes in the control group. These differences may affect the results. The findings reported in this small study are in contrast with the data from randomized clinical trials with sitagliptin in more than 14,000 patients, results of a meta-analysis conducted by an academic research group of clinical trials involving 33,881 patients that found no association between the use of DPP-4 inhibitors and pancreatic cancer, and findings of epidemiological studies that have not found an association between pancreatic cancer, where evaluated, and the use of sitagliptin.
On a separate note, we would remind you that the FDA in their statement issued last week stated that they have not reached any new conclusions about safety risks with these medicines, and at this time patients should continue to take their medicine as directed until they talk to their HCP, and HCPs should continue to follow the prescribing information in the drug labels.
Please refer to the statement on merck.comat http://www.mercknewsroom.com/news/company-statements/merck-stands-behind-safetyprofile-januvia-sitagliptin 
Merck response 18/03/13
Thank you for your request for MSD's opinion on the US FDA investigating reports of possible increased risk of pancreatitis and pre-cancerous findings of the pancreas from incretin mimetic drugs for type 2 diabetes.
Do you have any comments about the announcement made by the FDA?
We appreciate and support continued analysis of the safety of diabetes medicines, including sitagliptin. As noted in the US FDA statement, the FDA has not reached any new conclusions about safety risks with incretin mimetic drugs. This early communication is intended only to inform the public and health care professionals that the Agency intends to obtain and evaluate this new information 1
We are confident in the safety profile of sitagliptin, which is an important medicine to help adults with type 2 diabetes lower their blood glucose levels. MSD has reviewed all of the safety data on sitagliptin currently available to us and, based on that review, we find no compelling evidence establishing a causal relationship between the use of sitagliptin and pancreatic cancer.
As also noted in the US FDA statement, the Warnings and Precautions section of the US drug labels and the patient Medication Guides for incretin mimetic drugs, including sitagliptin, contain warnings about the risk of acute pancreatitis. The FDA issued a previous safety communication on sitagliptin and pancreatitis in 2009 2. The UK Summary of Product Characteristics (SmPC) also already contains warnings about the risk of acute pancreatitis 3.
Pancreatitis is a medical condition divided between an acute form, termed acute pancreatitis, and a chronic form, termed chronic pancreatitis. Acute pancreatitis refers to an episode of pancreatitis. Chronic pancreatitis refers to a progressive, destructive inflammatory condition of the pancreas. Both pancreatic cancer and pancreatitis are associated with a number of risk factors, including type 2 diabetes. While there are data indicating that chronic pancreatitis also appears to increase the risk for development of pancreatic cancer, the current scientific evidence does not establish a causal relationship between acute pancreatitis and pancreatic cancer 4,5.
It is important to note that there are two different types of medicines within the incretinbased medicines. Both DPP-4 inhibitors and GLP-1 analogues are incretin-based treatments; however, DPP-4 inhibitors and GLP-1 analogues have different mechanisms of actions 6.
• DPP-4 inhibitors enhance the body's own ability to lower blood glucose levels by increasing the levels of the body's own active incretins, called GLP-1 and GIP • GLP-1 analogues are biological products that act as incretin mimetics by directly stimulating the GLP-1 receptors and have no known effect on GIP Because nothing is more important to MSD than the safety of our medicines and the people who take them, we will continue to vigorously monitor the safety of sitagliptin in close collaboration with regulatory agencies and scientific experts.
Type 2 diabetes is a serious condition, and as the FDA said, "patients should not stop taking any medicine without speaking to their physician, and health care professionals should continue to follow the prescribing recommendations in the drug labels". No. We look forward to seeing the data referenced in the US FDA statement. As the FDA noted in their statement, the agency has asked the researchers to provide the methodology used to collect and study these specimens and to provide the tissue samples for further evaluation.
We also look forward to participating in the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) and National Cancer Institute's (NCI) Workshop on PancreatitisDiabetes-Pancreatic Cancer in June, where more information may be made available.
3. What measures did you take to look for pancreatic damage in any of your clinical trials or post-marketing studies e.g. enzyme rises, scans etc.?
Randomised controlled clinical trials are the gold standard for evaluating the safety of medicines, and in the clinical trials of sitagliptin, there was no increase in the risk of pancreatitis/acute pancreatitis or in the risk of pancreatic cancer in patients taking sitagliptin compared to patients who did not take sitagliptin. A pooled analysis of 19 clinical trials of sitagliptin conducted in 2009 included data from 10,246 patients. [Patients were randomised to receive sitagliptin, the active component in Januvia, 100 mg/day (N=5,429) or corresponding (active comparator or placebo) control (N=4,817).] 7
•
In this pooled analysis use of sitagliptin was not associated with an increase in the incidence of pancreatitis compared to those who did not take sitagliptin. For pancreatitis/acute pancreatitis, the incidence rate was 0.1 per 100 patient-years in each group.
• In this same analysis there was no imbalance in the number of cases of pancreatic cancer reported between those treated with sitagliptin and those not treated with sitagliptin: (two patients in the sitagliptin group and three patients in the group not exposed to sitagliptin).
We updated our 2009 pooled analysis again in 2012 (to be submitted for publication in March 2013 shortly) with data from six additional randomized controlled clinical studies that enrolled more than 4,000 patients. In this updated analysis that included data from more than 14,000 patients, there was no difference in the incidence of pancreatitis or pancreatic cancer between those who received sitagliptin and those who did not. There were 10 patients reported with pancreatitis/acute pancreatitis -five in the group treated with sitagliptin and five in the group that was not treated with sitagliptin -and six patients reported with pancreatic cancer --three in the group treated with sitagliptin and three in the group that was not treated with sitagliptin 8.
The following are limitations of the pooled analysis: the results are from patients included in randomized, controlled clinical studies of up to 2 years in duration and, thus, may not be fully reflective of use in the general population; the analysis focused on sitagliptin 100 mg/day, the usual clinical dose; and there were multiple comparisons made without an adjustment for multiplicity, which increased the chance for spurious findings. The strengths of these analyses include: the ability to account for all reported adverse events using patient-level data; the large number of clinical trials and patients analysed; and the sensitivity analyses supporting the robustness of the findings 7.
Studies in the pooled analysis were not designed or powered to identify or adjudicate events of pancreatitis or pancreatic cancer, and do not allow for inference on the potential for long-term effects.
The safety of sitagliptin is also supported by an extensive pre-clinical safety program. This includes FDA-mandated studies to assess for potential genotoxicity and carcinogenicity studies in rodents. The latter are conducted over the lifetime of the animals and have been established to be highly predictive of tumour findings in humans 9. In these studies, sitagliptin was shown not to be genotoxic, and in the carcinogenicity studies conducted at exposures which exceed the clinical exposure of sitagliptin, no adverse effects on the pancreas were observed and sitagliptin was not associated with an increase in the incidence of pancreatic malignancies. In addition, we recently completed a three-month postmarketing rodent pancreatic safety study required by the FDA using a diabetic rat model of type 2 diabetes in which no adverse effects on the pancreas were observed. The totality of the currently available pre-clinical data does not demonstrate an association between sitagliptin treatment and pancreatitis or pancreatic cancer 10.
In addition, a number of additional clinical trials of sitagliptin are underway including TECOS, the largest randomized controlled clinical study with sitagliptin, which includes more than 14,000 patients and began in 2008. This study is being led by an independent academic research collaboration between the University of Oxford Diabetes Trials Unit and the Duke University Clinical Research Institute. Adverse events of pancreatitis are being adjudicated in TECOS.
• TECOS continues to be monitored through an independent Data and Safety Monitoring Board (DSMB), which has access to unblinded safety reports.
•
The DSMB most recently reviewed data from TECOS in February 2013 and did not identify any safety concerns to Merck or make any recommendations to change the study.
We are happy to offer a company spokesperson for you to interview should you wish. -have you ever studied the effects of glucagon suppression on the pancreas? -have you ever noted this effect on the exocrine pancreas in the past? -why do you think these effects were not picked up in animal models?
Merck response 24/03/13
Please refer to the statement on merck.com at http://www.mercknewsroom.com/news/company-statements/merck-stands-behind-safetyprofile-januvia-sitagliptin
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